Transient osteoporosis of the hip is a disorder characterised by pain, and associated with temporary osteopaenia. Although osteopaenia is the essence of the condition, data do not exist about the local bone density of the femoral neck if no medication is administered. We describe three patients who were treated with limitation of weight-bearing only. Repeated bone mineral density measurements were obtained, and that at the femoral neck was lowest two months after the onset of the condition. The mean reduction in bone mineral density when compared with an age-matched control group was 13% (3% to 24%). Spontaneous recovery was observed in all patients.
Transient osteoporosis of the hip is a disorder characterised by pain, and associated with temporary osteopaenia. Although osteopaenia is the essence of the condition, data do not exist about the local bone density of the femoral neck if no medication is administered. We describe three patients who were treated with limitation of weight-bearing only. Repeated bone mineral density measurements were obtained, and that at the femoral neck was lowest two months after the onset of the condition. The mean reduction in bone mineral density when compared with an age-matched control group was 13% (3% to 24%). Spontaneous recovery was observed in all patients.
Transient osteoporosis of the hip is a rare condition of unknown aetiology, characterised by increasing hip pain and functional disability. Symptoms increase gradually over one to two months. Radiologically, loss of radiodensity becomes apparent within two months. Generally, the symptoms subside spontaneously and radiological findings return to normal, a few months later. [1] [2] [3] [4] Loss of bone mineral density (BMD) in the proximal femur is usual in this condition, however repeated measurements of BMD in patients who have had no drug treatment for the condition have not been previously reported. We report the results of three patients with transient osteoporosis of the hip who were treated with limitation of weightbearing only.
Patients and Methods
The medical records, BMD measurements, radiographs and MRI scans of three hips from three patients with transient osteoporosis of the hip were reviewed. All patients underwent dual energy X-ray absorptiometry (DEXA; Lunar DPX-L, Madison, Wisconsin), and repeated measurements of BMD were taken from both hips. Values obtained were compared with healthy subjects matched for age and gender. None of the patients had previously suffered a fracture of the hip, nor did they possess risk factors for avascular necrosis of the femoral head, or a family history of osteoporosis. No therapeutic intervention other than continued non-weight-bearing was attempted. We diagnosed transient osteoporosis of the hip as radiological evidence of a focal loss of radiodensity in the femoral head, pain in the hip for between two and six months, and MRI evidence of bone marrow oedema.
Results

Case 1.
A 46-year-old man presented with a two-month history of pain in the right hip. He had suffered transient osteoporosis of the left hip eight years earlier, and had been treated successfully with conservative management. He had a limp and limited movement of the affected hip.
Plain radiographs showed demineralisation of the femoral head, neck and intertrochanteric area, without narrowing of the joint space ( Fig. 1 ). An MR scan showed bone marrow oedema with decreased signal intensity in the femoral head, neck and intertrochanteric area on T1-weighted images (Fig. 2a) , and increased signal intensity of the same areas on T2-weighted images (Fig. 2b) . The patient was given no medication and was not permitted to weight-bear. Four months after the onset of symptoms he was asymptomatic. The patient began weight-bearing at five months, and an MR scan performed at seven months showed normal signal intensity on both T1-and T2-weighted images.
The BMD measurements at presentation, two months after the onset of symptoms, showed the right femoral neck to be 13% lower than the mean BMD of age-matched controls, and 31% lower than the BMD in the left femoral neck (Table I ). The BMD of the lumbar spine was normal. At 12 months the BMD of the right femoral neck was similar to that of the left. The BMD in the right femoral neck was 2% higher than the mean BMD of the age-matched controls. The BMD of the right femoral neck showed its minimum value two months after the onset of symptoms. Case 2. A 40-year-old man presented with a one-month history of pain in the left hip and a limp. Plain radiographs showed demineralisation of the left femoral head, neck and the intertrochanteric area with normal findings of the right femur. An MR scan revealed bone marrow oedema. Nonweight-bearing was initiated, and pain resolved three months later.
Measurements of BMD obtained two months after the onset of symptoms showed that in the left femoral neck it was 24% below the mean BMD of age-matched controls (Table II) . In the right femoral neck the BMD was 6% below the mean BMD of age-matched controls. Seven months after the onset of symptoms, the BMD of the left femoral neck had improved. The BMD of the left femoral neck showed its minimum value two months after the onset of symptoms. Case 3. A 60-year-old man presented with progressive pain in the left hip and an inability to bear weight. There was no history of trauma. Plain radiographs showed demineralisation of the left femoral head. An MR scan revealed bone marrow oedema. The patient was advised against weightbearing and was given crutches. The pain had gradually decreased by three months and the patient was asymptomatic at four months. Two months after the onset of symptoms, the BMD in the left femoral neck was reduced to 3% lower than the mean BMD of age-matched controls (Table  III) . The BMD had increased to 3% higher than that of agematched controls at three months. Five months after the onset, an MR scan showed normal signal intensity. The Fig. 1 Anteroposterior radiograph of the pelvis showing decreased radiodensity in the right femoral head, with a well-preserved joint space. 
Discussion
Transient osteoporosis of the hip is a self-limiting condition of unknown cause and was first described by Curtiss and Kincaid 1 in 1959. Its clinical progression can be divided into three phases: 1) onset of pain and disability, 2) demineralisation of the femoral head, neck and trochanteric area without narrowing of the joint space and 3) resolution of symptoms and recovery of bone mineralisation. 2 Demineralisation of the femoral head and neck has been reported to become apparent on plain radiographs one to two months after the clinical onset. [1] [2] [3] 5, 6 In our study, a focal loss of radiodensity was apparent on plain radiographs at a mean of 1.3 months (1 to 2), and plain radiographs and MRI obtained at five to seven months showed complete recovery.
Several forms of treatment have been described including corticosteroids, 7 bisphosphonates, 5, 8 and calcitonin. 9 Carmona-Ortells et al 7 reported two patients with transient osteoporosis of the hip treated with deflazacort. Complete recovery occurred between two and four weeks after initiating treatment. Montagna et al 8 started treatment with an intramuscular amino-bisphosphonate (neridronate sodium, 25 mg/month), calcium carbonate and cholecalciferol two months after the onset of symptoms and the patient became asymptomatic two months later (four months after the onset). Calcitonin has also been reported to help recovery within six to nine weeks. 9 In our study the symptoms resolved at a mean of four months (3 to 5) without any medication, and drug therapy may therefore not be needed. Little has been reported about the serial changes in BMD. In 1996, Varenna et al 3 reported three cases of transient osteoporosis of the hip in which the BMD of the proximal femur was evaluated 2.3 months after the onset of the disease. They found that the mean BMD of the femoral neck was 72.3% compared with the mean BMD of age-matched controls. However, all their patients were treated with intravenous clodronate. In 2002, Varenna et al 5 evaluated BMD repeatedly using DEXA. At four months after the clinical onset, there was a mean increase of 12.3% (7.8% to 26.9%) in the BMD of the femoral neck. However, all their patients were treated with intravenous pamidronate. Changes of BMD in transient osteoporosis of the hip, but without drug therapy, have not been reported. In our study, the BMD at the femoral neck showed its minimum value two months after the onset of symptoms. The mean reduction in the BMD was 13%, and spontaneous recovery was observed in all patients. A pathological fracture is perhaps the most serious complication of transient osteoporosis of the hip. Among the elderly, low BMD is one of the major risk factors of fracture of the proximal femur. However, in transient osteoporosis of the hip, the affected patients are usually either healthy middle-aged men, or women in the third trimester of pregnancy. The BMD in these patients is usually normal prior to the onset of symptoms. Nguyen, Center and Eisman 10 described three factors which can predict fracture risk: 1) the rate of bone loss of the femoral neck, 2) the baseline BMD at the femoral neck, and 3) advancing age. They also described that approximately 45% of fractures were attributable to these three risk factors, of which 13% was because of a high rate of bone loss and less than 32% was caused by osteoporosis. 10 Among the elderly, each 0.12 g/cm 2 loss in femoral neck BMD is associated with a 3.1-fold increase in the risk of femoral neck fracture. 9 The rate of femoral neck bone loss is an important risk factor for fracture. Approximately 300 cases of transient osteoporosis of the hip have so far been reported in the literature and pathological fracture occurred in three cases, at a mean of 8.3 weeks (5 to 12) from the onset of symptoms. 4, 6, 11 The period of risk of pathological fractures is when there is a high rate of bone loss and when the BMD is at its lowest. For this reason nonweight-bearing is advisable.
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